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Abstract: Healthcare-associated infections (HAIs) remain a global crisis, affecting roughly 7% of
hospitalized patients and a significantly higher proportion in resource-limited settings. A significant
proportion of these infections arises from polymer-based medical devices, such as catheters and
wound dressings, which provide ideal substrates for biofilm formation by multidrug-resistant patho-
gens, including methicillin-resistant Staphylococcus aureus (MRSA). Current mitigation strategies
rely heavily on antimicrobial coatings or elutable antibiotics, approaches that are often limited by
burst release, depletion, and the emergence of resistance. These limitations underscore the need
for materials with intrinsic antimicrobial and antibiofilm functionality.

In this work, we investigate the development of functionalized derivatives of cannabidiol (CBD) and
cannabinol (CBN) as polymerizable antimicrobial monomers. We synthesized a targeted library of
cannabinoid-based scaffolds and evaluated their antimicrobial and antibiofilm activity against MRSA
using planktonic growth, time-kill kinetics, and biofilm assays. Our findings reveal that specific func-
tionalizations maintain potent antimicrobial and antibiofilm activity, whereas others lead to a loss of
efficacy, highlighting a sensitive structure-activity relationship. Analysis of biofilm biomass and mem-
brane integrity suggests scaffold-dependent mechanisms of action that remain effective even within
established, mature biofilms.

These results establish a clear design framework for the use of functionalized antimicrobial mono-
mers in the next generation of infection-resistant biomaterials. By identifying the structural require-
ments for activity, this work paves the way for "active-by-design" coatings that could reduce reliance
on systemic antibiotic strategies in clinical settings.
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